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Figure 3.2-1. SEM concentrations(uMol/g dry) of divaient metals in whole
sediments collected from Raymark study area. Asterisk indicate SEM-AVS > 0,
hence the potential for metal-related toxcity to infauna.
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Figure 3.2-2. Relationship between congener-based and homolog-based estimates of
Total PCB concentrations in sediments collected from the Raymark study area.
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Figure 3.4-2. Whole and DOC-normalized porewater (PW) concentrations versus whole and TOC-normalized sediment (SED)
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Table 3.1-1. Resuits of Ampelisca abdita survival tests with buik sediments
collected from the Raymark study area.

_ Survival
Ammonia (mg/L)’ Bulk Sediment
Station Total Unionized % Control’ Flag®
A3SD10 2.05 0.01 1.00 oy
CSD1 8.92 0.06 81.0 -
GMO08 2.04 0.01 72.0 -
HB3A 6.43 0.11 9.00 e+
SDO1 6.59 0.10 30.0 -
SDO7 26.1 0.38 79.0 +
sSDo8 23.8 0.20 81.0 -
SD13 18.3 0.27 33.0 -
SD14 13.4 0.16 25.0 ++
SD18 7.12 0.02 62.0 +
SD21 8.43 0.08 35.0 -
SD23 6.69 0.08 40.0 ++
SD24 3.65 0.05 80.0 .
SD28 15.6 0.43 79.0 +
sSD37 8.51 0.11 84.0 .
BNO3® 6.67 0.09 87.0 .
MFO03* 17.8 0.21 97.0 -
sD26* 8.24 0.12 100 -
sD31* 11.8 0.16 95.0 -
SD33* 4.47 0.10 86.0 -

1 - Ammonia measurements from overlying water column.

2 - Survival in Long Istand Sound sediment used as control response for all treatments.
3 - Rankings for impacts to Ampelisca survivat:

High (+++) <20 %; Intermediate (++) 220 ana <50%. Low (+) >50 ana <80%;
Non-toxic (-) >80%.

4 - Stations with > 85% survival not selected for further TIE analysis.




Table 3.1-2. Resuits of Ampelisca abdita survival tests with sediment porewaters coilected
from the Raymark study area.

_ Survival'
Whole Porewater EDTA-Treated C18-Treated
Ammonia (mg/L) Whole Porewater Porewater Porewater

Station Total Unionized || LC20° (%) Flag® LC20° (%) Flag® LC20° (%) Flag’
A3SD10 19.6 0.12 77.3 + 100 - 100 .
CSD1 16.5 0.33 64.3 + 700 + - 83.3 -
GMO08 12.3 0.06 80.0 - 100 - 100 -
HB3A 16.0 0.13 66.7 + 60.0 + 227 4+
SDO1 343 0.30 40.0 ++ 600 + . 558 +
spo7 314 0.64 60.0 + 62.5 + 833 .
SD08 29.3 0.36 435 ++ 60.0 + 600 +
SD13 37.0 0.41 60.0 + 60.0 + 600 @+
SD14 27.4 0.27 60.0 + 55.6 + 60.0 +
sD18 44.1 0.09 25.0 ++ 18.0 4+ 18.0 e+
SD21 35.6 0.28 60.7 + 60.0 + 60.0 +
SD23 23.5 0.51 60.0 60.0 + 60.0 +
SD24 23.3 0.37 51.7 + 61.1 + 60.0 +
sSD28 23.0 0.51 100 . 100 - 100 .
SD37 496 0.80 28.1 ++ “57.9 + 55.0 +

—————————

Shaded values indicate > 10% change from whole porewater response.

1 - Controf value for experiment, assumed for all treatments, is 0% porewater.
2 - Lethal Concentration - 20% (concentraticn of porewater causing 20% reduction in survival).
3 - Rankings for impacts to Ampelisca survival:

High (+++) <20 %. Intermediate (++) >20 and <50%; Low (+) 250 and <80%; Non-toxic (-} >80%.



Table 3.1-3. Resuits of Ampelisca abdita survival tests with aerated and
non-aerated sediment porewaters collected from the Raymark study area.

[ Survival
Non-Aerated Porewater Aerated Porewater

Station % Control Flag® % Control® Flag®

A3SD10 100 1 - 100 -

CSD1 100 : - 100 -

GMO8 100 - 100 .
HB3A 0.00 [ +++ 0.00 +++
SD01 0.00 +++ -+
SDo7 90.0 - PO

SDO8 80.0 - .
SD13 30.0 ++ b
SD14 10.0 44+ e+
sD18 0.00 +++ o
sSD21 20.0 ++ +
SD23 0.00 +++ PO
SD24 80.0 - PO

sSD28 80.0 - .
L SD37 40.0 ++ +++

“Shaced values indicate > 10% change from non-aerated porewater response.

1 - Ammonia measurements from overlying water column.

2 - Survival in Long Island Sound sediment used as control response for all treatments.
3 - Rankings for impacts to Ampelisca survival:

High (+++) <20 %; Intermediate (++) 220 and <50%; Low (+) 250 and <80%;

Non-toxic (-) >80%.



Table 3.1-4. Resuits of Mulinia la:  developmenttesi. - sediment porewater ‘lected from
the Raymark study area.

Normai Larval Development’
Whole Porewater EDTA-Treated C18-Treatea
Ammonia (mg/L) Whole Porewater Porewater Porewater
Station Total Unionized EC20* (°) Flag> EC20°(%) Flag® EC20* (%) -lag’
A3SD10 19.6 0.12 0.41 +++ - 17.0 ++ 2.05 4+
CSsD1 16.5 0.33 1.7 ++ 1.2 ++ 2.46 O
GMO08 12.3 0.06 14.8 ++ 58.0 + 15.9 ++
HB3A 16.0 0.13 8.26 +++ 16.9 ++ 18.0 ++
SDO1 343 0.30 9.21 4+ 15.9 ++ 18.0 ++
sSDo7 314 0.64 7.20 +++ 17.2 ++ 2.63 +++
SDO08 29.3 0.36 3.20 +++ 2.71 + e+ 3.09 4+
SD13 37.0 0.41 20.7 ++ 17.8 ++ 16.7 ++
sSD14 27.4 0.27 13.8 ++ 159 ++ 17.4 ++
sSD18 44 1 0.09 1.25 +++ 2.00 +4a 206 ++
sD21 356 0.28 7.58 +++ 15.2 ++ 16.9 ++
sD23 235 0.51 313 ++ 12.1 - 49.2
SD24 233 0.37 149 ++ 211 ++ 457
SD28 23.0 0.51 55.7 + 55.7 + 46.8
sSD37 49.6 0.80 7.39 +++ 10.7 ++ 10.5 ++

Shadea vaiues indicate > 10% change from whole porewater response.

1 - Control vaiue for expenment, assumed for all treatments, is 0% porewater.

2 - Effect Concentration - 20% (concentration of porewater causing 20% reduction in test response).
3 - Rankings for impacts to Mulinia normal larval development:

High (+++) <10 %; Intermediate (++) 210 and <40%. Low (+) 240 and <70%, Non-toxic (-} 270%.



Table 3.1-5. Results of Ampelisca abdita survival and Mulinia lateralis larval deveiopment tests
with Ulva lactula treated porewater collected from the Raymark study area.

. ULVA-treated Porewater Toxicity'
Ammonia (mg/L) Amphipod Survival Bivalve Development
Station Total Unionized || 96-H LC20 (%)°  Flag’ | 48-HEC20(%)*  Flag®
A3SD10 1.38 0.01 100 - 1.25 o
CsD1 0.47 0.03 100 . 267 ot
GM08 0.12 0.00 100 - ' 1.25 O
HB3A 1.55 0.03 240 ++ 1.25 et
SDO1 1.1 0.03 728 L+ 2.14 4+
SDO07 1.88 0.09 100 - 1.64 e+
SDo8 0.53 0.03 100 . 11.1 ++
SD13 0.70 0.02 100 - 108 1+
SD14 1.50 . 0.04 S 838 L e 103 4+
SD18 4.20 0.09 . 200 P 5.91 Ta—.
SD21 1.00 0.04 4869 N 1.25 +++
SD23 2.82 0.04 100 - 0.38 et
SD24 0.86 0.03 100 . 2.78 O
sD28 0.86 0.04 100 - 138 ++
SD37 3.00 0.11 100 - 2.24 s

Shaaed values indicate > 10% change from whole porewater response.

1- See Appendix B-4 for toxicity data.

2 - Lethal Concentration - 50% (concentration of porewater causing 50% mortality in test species).

3 - Rankings for Ampelisca survival:

High (+++) < 20 %; Intermediate (++) < 50%.; Low (+) < 80%; Non-toxic (-) > 80%.

4 - Effect Concentration - 20% (concentration of porewater causing 20% reduction in test response).
3 - Rankings for impacts to Mulinia normal larval development:

High (+++) <10 %; Intermediate (++) 210 and <40%; Low (+) 240 and <70%; Non-toxic (-) >70%.



Table 3.2-1. Summary of sediment chemistry for the Raymark study area. HQ benchmark = ER-M reference data.

Class Analyte A3SD10 CSD1 ~ GMo8 HB3A SDO1 SD07
conc' | HQ? | Rank®| Conc'| HQ? | Rank®| Conc' | HQ? | Rank® | Conc'| HQ’ Rank® | conc'| HQ? | Rank®| Conc' | HQ? | Rank’
Metals |Silver 200 | 054 - 300 | 081 - 300 | 081 - 240 | 065 - 140 | 038 - 150 | 041 -
Arsenic 239 | 034 - 112 | 016 - 179 | 026 920 | 013 - 700 | 0.10 - 1060 | 0.15 -
Cadmium 830 |92E-3 - 120 {1.3€E-3 - 150 | 1.7E-3 - 100 [1.1E-3 - 550 |61E-3 440 |4 9E-3 -
Chromium 463 1.25 + 402 1.09 + 231 062 290 0.78 - 89.7 | 0.24 999 | 027 -
Copper 2550 | 9.44 4+ 1350 | 500 ++ 661 245 ++ | 36400| 135 44+ 1650 | 6.11 ++ 430 159 +
Mercury 043 | 061 077 1.08 + 120 | 169 + 047 | 066 022 | 0.1 - 032 | 045 -
Nickel 317 6.14 ++ 540 105 + 374 | 072 386 748 +4 807 156 492 | 095
Lead 3290 | 151 4 703 322 ++ 158 0.72 26500 122 +44 1570 | 720 +e 403 185 +
Zinc 1340 | 327 ++ 399 097 - 292 0o 2320 | 566 ++ 750 183 + 508 124 +
Metals Hazard Index* 36.7 134 7.99 272 17.7 692
PAHs [2-Methylnaphthalene 1000 | 1.49 660 | 099 | - 660 | 099 | - 660 | 099 | - 710 | 106 | + | 650 | 097
Acenaphthene 1000 | 2.00 660 132 + 660 1.32 + 660 1.32 140 0.28 - 160 0.32 -
Acenaphthylene 190 0.30 - 200 0.31 - 660 1.03 + 660 1.03 350 0.55 - 330 0.52
Anthracene 120 on - 190 0.17 - 660 0.60 - 660 0.60 - 520 0.47 - 520 047 -
Benzo(a)anthracene 1500 | 094 - 560 0.35 - 190 0.12 660 0.41 - 2500 | 1.56 + 2700 | 1.69 +
Benzo(a)pyrene 1700 | 106 + 660 0.41 - 230 0.14 120 0.08 - 2400 | 1.50 + 2200 | 1.38 +
Chrysene 2800 | 1.00 - 850 030 - 400 0.14 180 006 - 4000 | 1.43 + 4000 | 143 +
Dibenz(a,h)anthracene 260 1.00 - 190 073 - 740 | 028 - 660 254 + 460 1.77 + 530 204 +e
Fluoranthene 950 019 470 0.09 - 390 0.08 - 660 013 - 1400 | 027 - 4200 | 082
Fluorene 1400 | 259 ++ 730 135 + 220 041 1100 | 204 ++ 3800 | 704 ++ 3900 | 722 (X
Naphthalene 240 on 660 031 - 660 031 660 031 - 430 020 - 520 025 -
Phenanthrene 4500 { 3.00 ++ 1200 | 080 - 330 022 - 280 019 - 5600 | 373 ++ 4500 | 300 ++
Pyrene 1000 | 038 660 025 660 0.25 660 025 190 0.07 260 010
PAH Hazard index" 142 7.40 5.90 995 199 202
PCBs {Tota! PCBs 27081 | 150 +++ | 6006 | 334 ++4 247 1.37 + |317183| 1762 | +++ | 20718 115 +++ | 2355 | 131 +44
Sum of Aroclors® 39526 1760
PSTs |p,p-DDE 360 | 013 - 720 | 027 -
1 - Concentration units: metals = yg/g dry weight; PAHs, PCBs, peslicides = ng/g dry weight. See Appendix A-1-1 for sediment concentrations.
2 - Hazard Quotients calculated as sediment concentration/ER-M benchmark {Long ef al . 1995)
3-HQRanking: " = HQ<1; "+" = HQ>1; "++" = HQ>2; "+++" = HQ>10.
4 - Hazard Index calculated as sum of analyte-specific Hazard Quotients
5 . ER-M benchmarks not availabe for these analytes. Rankings reflect concentralions as follows: ™" = <100 ng/g. "+" = >100 ng/g; "¢+ = >1000 ng/g.

++¢+ = >10000 ng/g
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Table 3.2-1 (continued). Summary of sediment chemist

ry for the Raymark study area. HQ benchmark = ER-M reference data.

Class Analyte SD08 SD13 SD14 sD18 SD21 SD23
conc' | HQ? | Rank®| Conc' | HQ? | Rank® | Conc' | HQ? Rank’ | Conc' | HQ? | Rank® | Conc' | HQ? | Rank’ | Conc' | HQ? Rank®

Melals [Silver 140 | 038 - 140 | 0.38 - 088 | 024 - 044 | 012 - 054 | 0.14 093 | 025 ;
Arsenic 650 | 0.09 - 900 | 0.13 920 | 013 370 | 005 - 390 | 0.06 8.80 | 0.13
Cadmium 1.40 | 1.5E-3 760 |B8.4E-3 760 |B8.4E-3 080 |BBE-4| - 320 |35E-3| - 6130 |7.0E-3
Chromium 844 | 023 - 915 | 025 - 116 | 0.31 - 318 | 009 - 373 | 010 - 917 | 025 .
Copper 232 | 086 - 890 | 330 | ++¢ | 775 | 287 | ++ | 271 | 100 + 188 | 070 462 | 1.71 +
Mercury 037 | 052 - 028 | 039 - 049 | 069 - 016 | 0.23 - 016 | 022 - 028 | 0.39 -
Nickel 371 | 072 - 591 | 1.15 + | 863 | 167 + 208 | 040 - 226 | 044 521 | 1.01 +
Lead 181 | 083 934 | 428 | ++ | 833 | 382 | ++ | 357 | 164 + 249 | 114 + 514 | 236 | ++
zinc 290 | 0.71 . 671 | 164 + 676 | 1.65 + 181 | 044 - 274 | 067 - 525 | 1.28 +
Metals Hazard Index’ 434 15 11.4 397 3.46 739

PAHs |2-Methylnaphthalene 660 | 0.99 - 1000 | 149 | + | 1700 | 254 | ++ | 610 | 091 - 615 | 092 990 | 148 '
Acenaphthene 660 | 1.32 + 200 | 040 - 200 | 0.40 - 610 | 122 + 850 | 0.17 - 160 | 0.32 -
Acenaphthylene 130 | 020 - 410 | 064 - 440 | 069 - 140 | 022 - 165 | 0.26 - 340 | 053
Anthracene 140 | 0.13 . 680 | 062 - 640 | 058 - 250 | 023 - 305 | 0.28 - 570.| 052 -
Benzo(a)anthracene 670 | 042 - lacoo| 250 | ++ | 3800 238 | ++ | 800 | 050 - 1450 | 091 - 2900 | 1.81 +
Benzo(a)pyrene 640 | 040 - |acoo| 250 | ++ | 3600| 225 | ++ | 790 | 049 - 1400 | 0.88 2900 | 181 +
Chrysene 1000 | 0.36 . |10000| 357 | ++ | 9200| 329 | ++ | 1200 | 043 - 2000 | 0.71 4500 | 161 +
Dibenz(a.h)anthracene | 190 | 073 - 1100 | 423 | ++ | 1000 | 385 | ++ | 320 | 123 + 345 | 1.33 + 940 | 362 | ++
Fluoranthene 380 | 007 - | oto0 | 178 + | 8400 | 165 + 600 | 012 - 895 | 0.18 1800 | 035
Fluorene 990 | 1.83 + |s300!| 981 | ++ | 4800 | 889 | ++ | 1100 | 204 | ++ | 1950 | 361 | ++ | 4400 } BIS | ++
Naphthalene 120 | 006 - 610 | 029 550 | 0.26 160 | 008 - 270 | 0.13 550 | 026
Phenanthrene 1500 | 1.00 . 111000} 733 | ++ |11000{ 733 | ++ | 1500 | 1.00 - 3450 | 230 | ++ | 7900 | 527 | ++
Pyrene 660 | 0.25 - 220 | 0.08 360 | 0.14 - 750 | 003 - 140 | 0.05 - 220 | 0.08 -
PAH Hazard Index* 7.76 353 342 8.49 117 25.8

PCBs |Total PCBs 967 | 537 | ++ | 8661 | 481 | +++ | 4642 | 2579 | +++ | 2428 | 1349 | +++ [ 1268 | 704 | 4+ | 4119 2288 | +++
Sum of Aroclors® 954

PSTs |p.p'-DDE 540 | 020

1 - Concentration units: melals = pg/g dry weight; PAHs, PCBs, pesticides = ng/g dry weight. See Appendix A-1-1 for sediment concentrations.
2 . Hazard Quotients calcutaled as sediment concentration/ER-M benchmark (Long et al., 1995).

3-HQ Ranking: =" = HQ<1; "+ = HQ>1; "++" = HQ>2, "+++" = HQ>10.
4 - Hazard Index calculated as sum of analyte-specific Hazard Quolients.

5 - ER-M benchmarks nol availabe for these analytes. Rankings reflect concentrations as follows:

+++ = >10000 ng/g
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Table 3.2-1 (continued). Summary of sediment chemistry for the
Raymark study area. HQ benchmark = ER-M reference data.

Class Analyte » SD24 sD28 - SD37
Conc'| HQ? | Rank®| Conc'| HQ? | Rank®{ Conc'| HQ? | Rank®

Metals |Silver 062 | 017 - 160 | 043 - 060 | 016
Arsenic 820 | 0.12 - 810 | 012 - 450 | 006
Cadmium 260 |(29E-3 - 420 (4 6E-3 - 0.51 |56E-4
Chromium 974 | 026 - 107 0.29 - 592 | 016
Copper 383 142 + 361 1.34 + 173 | 064
Mercury 028 0.39 - 027 0.38 - 017 0.24
Nickel 633 1.23 + 43 4 084 - 210 0.41
Lead 506 232 ++ 303 139 + 423 0.19
Zinc 363 089 - 439 107 + 171 042

~ |Metals Hazard Index* 6.80 586 229

PAHs 2-Methylnaphiha|ene 660 | 0.99 - 1000 | 149 + 570 | 0.85
Acenaphthene 660 1.32 + 1000 | 2.00 + 570 1.14
Acenaphthylene 110 | 0.17 - 200 | 031 - 840 | 013
Anthracene 150 0.14 - 300 0.27 - 120 0.1
Benzo(a)anthracene 890 0.56 - 1700 | 106 + 430 027
Benzo(a)pyrene 960 | 0.60 - 1900 | 1.19 + 470 | 0.29
Chrysene 1600 | 057 - 3400 | 1 21 + 900 | 032
Dibenz(a.h)anthracene 310 1.19 + 600 2.31 ++ 150 0.58
Fluoranthene 670 0.13 - 1100 | 022 - 820 0.16
Fluorene 1200 | 222 ++ 2300 | 426 ++ 540 1.00
Naphthalene 160 0.08 - 310 015 - 570 027
Phenanthrene 2400 | 160 + 4900 | 327 ++ 860 057
Pyrene 830 003 - 130 005 - 570 022
PAH Hazard Index* 9.60 178 592

PCBs |Tolal PCBs 4865 | 2703 | +++ | 2383 | 1324 | +++ | 1045] 058
Sum of Aroclors®

PSTs |p.p-DDE
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Table 3.2-2. Summary of porewater chemistry for the Raymark study area.

Class Analyte A3SD10 CSD1 GMO08 HB3A SDO1
Conc' | HQ® | Rank®| Conc'| HQ? | Rank’| Conc'| HQ? | Rank®| Conc'| HQ? | Rank®| Cone'| HQ? | Rank®

Metals | Silver 0.00 | 0.00 - 0.00 | 0.00 - 0.00 | 000 . 0.00 | 0.00 - 0.00 | 0.00 .
Arsenic 199 | 055 - 58.7 | 1.63 + 201 | 056 - 335 | 093 -
Cadmium 560 | 0.16 - 368 | 0.10 . 017 |47€-3| - 317 |88E-2| - 283 |79E-2| -
Chromium 147 |29€-2] - 264 |53E-2| - 169 [34E2| - 084 |1.7€-2{ - 324 |65E-2| -
Copper 650 ( 317 [ ++ | 710 | 346 | ++ | 550 | 268 | ++ | 599 | 292 | +++ | 112 | 546 | ++
Nickel 244 | 0.10 . 14.2 [59E-3| - 320 |13E-2] - 112 |4.76-2| - 273 {11E-2| -
Lead 140 | 4.6E-4 - 144 |4 8E-4 - 1.56 | 52E-4 - 13.2 |4.4E-3 - 280 |9.3E-4 -
Zinc 1540 | 449 | ++ | 260 | 0.76 . 420 | 1.22 + 170 | 050 . 170 | 050 -
Metals Hazard Index* 8.50 6.01 4.52 308 6.12

PAHs |PAH Hazard Index* _

PCBs |Total PCBs 1093 | 27.3 | +++

1 - Concentration units: pg/L. See Appendix A-1-2 for porewater concentrations.

2 - Hazard Quotients calculated as sediment concentration/WQSV benchmark (see Appendix A-2-2).

3 - HQ Ranking: *-" = HQ<1; "+* = HQ>1; "++" = HQ>2; "+++" = HQ>10.
4 - Hazard Index calculated as sum of analyte-specific Hazard Quotients.
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Table 3.2-2 (continued). Summary of porewater chemistry for the Raymark study area.

Class Analyte SDO7 SD08 SD13 SD14 SD18
Conc' | HQ? | Rank®| Conc'| HQ? | Rank®| conc' | HQ? | Rank®| Conc' | HQ® | Rank®| Conc' | HQ® | Rank®

Metals | Sitver 0.00 | 0.00 - 000 | 0.00 - 0.00 | 0.00 - 0.00 | 0.00 - 0.00 | 0.00 .
Arsenic 952 | 264 | ++ | 808 | 224 | ++ | 736 | 204 | ++ | 175 | 049 - 15.7 | 022 -
Cadmium 386 | 011 - 160 |4.4E-2| - 278 |7.7€-2| - 327 |9.1E-2| - 345 |18E-2| -
Chromium 105 |2.1E-2| - 281 |56E-2| - 314 |63€E-2| - 133 |38E-2| -
Copper 540 | 263 | ++ | 320 | 156 + 460 | 224 | ++ | 480 | 234 | ++ | 520
Nickel 153 [64E-3 - 410 | 1.7€-2 - 400 |1.7e-3 - 310 | 1.3E-2 - 164 [ 53E-3
Lead 075 |25E-4| - 172 |5.7E-4| - 0.75 |2.5E-4| - 356 |1.26-3| - 196 |3.3E-4| -
Zinc 150 | 0.44 - 200 | 058 - 140 | 0.41 - 270 | 0.79 - 130 | 0.12 -
Metals Hazard index* 5.85 4.45 48 3.78 0.40

PAHs |PAH Hazard index' 404 | +++

PCBs |Total PCBs 2084 | 521 | +++ | 2000 | 500 | +++ | 504 | 126 | +++

oW N -

- Concenlration unils: pg/L. See Appendix A-1-2 for porewater concentrations.
. Hazard Quotients calculated as sediment concentration/WQSV benchmark (see Appendix A-2-2).
- HQ Ranking: "-" = HQ<1; "+" = HQ>1; "++" = HQ>2; "+++" = HQ>10.
- Hazard Index calculated as sum of analyte-specific Hazard Quotients.

Page 2 of 3




Table 3.2-2 (continued). Summary of porewater chemistry for the Raymark study area.

Class Analyte SD21 SD23 SD24 SD28 SD37
Conc' | HQ? | Rank’| Conc'| HQ? | Rank®| Conc' | HQ? | Rank®| Conc'| HQ? | Rank®| Conc'| HQ? | Rank®

Melals |Silver 0.00 | 0.00 - 0.00 | 0.00 - 000 | 0.00 - 0.00 | 0.00 - 0.00 | 0.00 .
Arsenic 120 | 033 - 346 | 0.96 - 118 | 033 - 191 | 053 - 18.0 | 050 -
Cadmium 341 |95E-2] - 333 [92E-2| - 280 |78E-2| - 371 | 0.10 - 295 |82E-2| -
Chromium 067 |13E-2| - 324 |65E-2] - 236 |47E-2| -
Copper 505 | 246 | ++ | 350 | 1.71 + | 410 200 + 550 | 268 | ++ | 540 | 263 | ++
Nickel 150 | 6.3E-3] - 950 |4.06-3| - 149 |6.2E-3| - 7.40 |3.1E-3| -
Lead 226 |7.56-4| - 392 [1.3E-3] - 440 [15E-3| -- 276 |9.1E-4| - 896 |3.0E-3| -
Zinc 115 | 0.34 - 60.0 | 0.17 . 500 { 0.15 - 260 | 0.76 - 500 | 0.15 -
Metals Hazard Index* 325 3.01 2.61 4.08 337

PAHs (PAH Hazard Index"

PCBs |Total PCBs 1144 | 286 | +++ 2212 | 553 | +++

1 - Concentration units: pg/l.. See Appendix A-1-2 fo 1 - Concenlration units: pg/L. See Appendix A-1-2 for porewdler concentrations.

2 - Hazard Quotients calculaled as sediment concenlration/WQSV benchmark (see Appendix A-2-2).
3 - HQ Ranking: *-" = HQ<1; "+" = HQ>1; "++" = HQ>2; "+++" = HQ>10.
4 - Hazard Index calculated as sum of analyte-specific Hazard Quotients.
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Table 3.4-1. Exposure-response analysis for porewater-related CoC toxicity: A) Ampelisca.

Interstitial Water Toxic Units (100% Porewater Conc./LCs)
Toxicity Metals Organics

Station EC20% Tox-GRP? | Arsenic {Cadmium| Copper Zinc |ZIIWTUpw| PCBs PAHs | ZIWTUpw|NH,-TOT
SD18 250 | 02 00 00 01 04 00 0.0 00 1.5
SD37 281 | 05 01 26 01 34 00 0.0 00 1.7
SDO1 400 | 00 01 55 0.5 6.0 00 00 0.0 11
SDo8 435 | 2.2 00 16 06 44 500 00 500 1.0
SD24 517 L 03 0.1 20 01 26 00 00 0.0 08
SDO7 60.0 L 26 0.1 26 04 58 521 00 521 10
SD13 60.0 L 20 0.1 22 04 4.8 12.6 00 12.6 1.2
SD14 60.0 L 05 0.1 23 08 37 00 0.0 0.0 09
SD23 60.0 L 1.0 01 1.7 0.2 29 28.6 00 28.6 08
SD21 60.7 L 0.3 01 25 03 3.2 0.0 0.0 00 1.2
CSD1 64.3 L 1.6 0.1 35 08 6.0 273 00 273 05
HB3A 66.7 L 09 0.1 29.2 0.5 30.7 0.0 0.0 00 05
A3SD10 773 L 0.6 0.2 3.2 4.5 8.4 00 0.0 00 07
GMO8 80.0 N 06 00 27 1.2 45 0.0 0.0 00 04
SD28 100 N 0.5 01 27 08 41 55.7 00 63.2 08
Threshold Effects Quotient' 1.0 1.0 27 1.2 45 55.7 1.0 63.2 1.0
% > TEQ 30.8% 0.0% 30.8% 1.7% 46.2% 0.0% 0.0% 0.0% 23.1%

Bolded values indicate HQs exceeding TEQ.

1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.

2- Toxicity Group Classification:

High (H) <20 %,; Intermediate (1) 220 and <50%,; Low (L) 250 and <80%, Non-toxic (N) >80%.



Table 3.4-1 (continued). Exposure-response analysis for porewater-related CoC toxicity: B) Mulinia.

Interstitial Water Toxic Units (100% Porewater Conc./LCs,) "

Toxicity Metals Organics ||

“Slalion EC20% Tox-GRP* | Arsenic |Cadmium| Copper Zinc |XIWTUpw] PCBs PAHs | ZIWTUpy NH‘-TOT'
A3SD10 0.41 H 06 02 3.2 4.5 8.4 00 00 0.0 1.5
SD18 1.25 H 02 0.0 00 01 04 0.0 00 00 33
SD08 3.20 H 2.2 0.0 1.6 06 44 50.0 00 50.0 22
SD0O7 7.20 H 2.6 0.1 26 04 58 521 0.0 521 23
SD37 7.39 H 05 01 26 0.1 34 00 00 00 3.7
SD21 7.58 H 03 0.1 2.5 0.3 32 0.0 00 00 2.7

HB3A 8.26 H 09 01 29.2 05 30.7 0.0 00 00 12 l
SDO1 9.21 H 0.0 0.1 5.5 05 6.0 0.0 00 00 26
CSD1 117 I 1.6 0.1 3.5 08 60 | 273 00 27.3 12
SD14 13.8 I 05 0.1 23 08 37 00 00 00 2.0
GMO08 14.8 l 06 0.0 2.7 1.2 4.5 0.0 00 00 09
SD24 14.9 | 03 0.1 20 0.1 26 0.0 0.0 00 1.7
SD13 20.7 | 20 0.1 2.2 04 438 12.6 0.0 12.6 2.8
SD23 313 [ 10 0.1 1.7 02 29 28.6 00 286 18
SD28 557 L 05 041 27 0.8 41 | 557 | o0 55.7 1.7

[Threshold Effects Quotient' 1.0 1.0 27 1.0 4.1 55.7 1.0 55.7 18 |

[% > TEQ 286% | 00% | 286% | 143% | 57.1% | 00% | 00% | 00% | 57.1% |

Bolded values indicate HQs exceeding TEQ.

1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.

2- Toxicity Group Classification:

High (H) <10 %, intermediate (1) 210 and <40%; Low (L) 240 and <70%; Non-toxic (N) >70%.



Table 3.4-2. Exposure-response analysis for C18-treated (e.g., metals-related) porewaler. A) Ampelisca.

I Interstitial Water Toxic Units (100% Porewater Conc./L.Cx)

Ii Toxicity Metals

Station EC20% TOX-GRP* Arsenic Cadmium Copper Zinc ZIWTUpy
SD18 18.0 H 0.06 0.03 0.00 0.20 0.29
HB3A 227 | 0.03 0.14 4.10 0.67 495
SD37 55.0 L 0.15 0.16 1.51 0.17 2.00
SDO1 55.6 L 0.00 0.09 0.73 0.50 1.32
SDo8 60.0 L 1.61 0.16 0983 0.26 2.96
SD13 60.0 L 0.15 0.10 1.02 0.35 1.63
SD14 60.0 L 0.00 0.13 0.88 0.41 1.41
SD21 60.0 L 0.04 0.12 0.54 0.22 0.91
SD23 60.0 L 0.28 0.13 1.37 0.12 1.90
SD24 60.0 L 0.00 0.10 0.88 0.15 1.13-
csD1 833 N 1.14 0.24 0.93 0.29 2.59
SD07 833 N 1.77 0.15 1.46 0.20 3.58
A3SD10 100 N 0.02 0.26 1.12 7.00 8.40
GM08 100 N 0.06 0.18 1.37 1.49 3.09
SD28 100 N 1.47 0.26 1.27 0.20 3.20
Threshold Effects Quotient' 1.77 1.00 1.46 7.00 8.40
% > TEQ 0.0% 0.00% 20.0% 0.00% 0.00%

Bolded values indicate HQs exceeding TEQ.

1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.

2- Toxicity Group Classification:

High (H) <20 %; Intermediate (1} 220 and <50%; Low (L) 250 and <80%, Non-toxic (N) >80%.




Tabie 3.4-2 (continued). Exposure-response analysis for C18-treated (e g., metals-related) porewater: B) Mulinia .

Interstitial Water Toxic Units (100% Porewater Conc./L.Cy,)
I Toxicity Melals

nSlation EC20% TOX-GRP* Arsenic Cadmium Copper Zinc TIWTUpy
A3SD10 205 H 0.02 0.26 1.12 7.00 8.40

CSD1 246 H 1.14 0.24 093 0.29 2.59

SD0o7 263 H 1.77 0.15 1.46 0.20 3.58

sSD08 3.09 H 1.61 0.16 0.93 0.26 2.96

SD21 16.9 | 0.04 0.12 054 - 0.22 0.91

SD37 105 I 0.15 0.16 1.51 0.17 2.00

GMO8 15.9 | 0.06 0.18 1.37 1.49 3.09

SD13 16.7 I 0.15 0.10 1.02 0.35 1.63 I
SD14 174 ) 0.00 0.13 0.88 0.41 1.41

HB3A 18.0 I 0.03 0.14 410 0.67 495"
SDO1 18.0 ! 0.00 0.09 0.73 0.50 1.32

SD18 206 I 0.06 0.03 0.00 0.20 0.29

SD24 457 L 000 010 0.88 0.15 1.13

SD28 468 L 1.47 0.26 1.27 0.20 3.20

SD23 492 L . 0.28 0.13 1.37 0.12 1.90
_Threshold Effects Quotient' 1.47 1.00 137 1.00 3.20 I
[fo>7TEQ ] 16.7% 0.00% 25 0% 16.7% 25.0% I

Bolded values indicate HQs exceeding TEQ.

1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.

2- Toxicity Group Classification:

High (H) <10 %,; Intermediate (1) 210 and <40%; Low (L) 240 and <70%; Non-toxic (N) >70%.



-~

Table 3.4-3. Exposure-response analysis for EDTA-treated (e.g., organics-related) porewater:
A) Ampelisca.

Interstitial Water Toxic Units (100% Porewater Conc./LCs,) i

ﬂ Toxicity Organics
IlSlation EC20%  Tox-GRP* PCBs PAHs TIWTUpy
SD18 18.0 H 0.00 0.00 0.00
SD14 55.6 I 0.00 000 000
SD37 57.9 I 0.00 0.00 000
HB3A 60.0 | 0.00 0.00 - 0.00
SDO1 60.0 I 0.00 0.00 0.00
SD08 60.0 I 0.32 0.00 032
SD13 60.0 I 3.74 0.00 3.74
SD21 60.0 I 0.00 000 0.00
SD23 60.0 I 1.58 0 00 1.58
SD24 61.1 I 0.00 000 0.00
SDO7 62.5 I 0.00 0.00 0.00
CSD1 70.0 I 0.00 0.00 0.00
SD28 100 N 0.00 0.00 000
A3SD10 100 N 0.00 0.00 0.00
GMO08 100 N 0.00 0.00 0.00

Threshold Effects Quotient’ 1.00 1.00 1.00
II % > TEQ 16.7% 0.00% 16.7%

Bolded values indicate HQs exceeding TEQ.

1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.

2- Toxicity Group Classification:

High (H) <20 %; Intermediate (1) >20 and <50%; Low (L) >50 and <80%, Non-toxic (N) >80%.



Table 3.4-3 (continued). Exposure-response analysis for EDTA-treated (e g., organics-related)

porewater: B) Mulinia .

n Interstitial Water Toxic Units (100% Porewater Conc./LCy,)

Toxicity | Organics

Station EC20%  Tox-GRP? PCBs PAHs SIWTUpw
SD18 2.00 H 0.00 0.00 0.00
SD08 2.7 H 0.32 0.00 0.32
SD37 10.7 H 0.00 0.00 0.00
CcSD1 1.2 I 0.00 0.00 - 0.00
SD23 12.1 I 1.58 0.00 1.58
SD21 15.2 I 0.00 0.00 0.00
SDO1 15.9 I 0.00 0.00 0.00
SD14 15.9 | 0.00 0.00 0.00
HB3A 16.9 I 0.00 0.00 0.00
A3SD10 17.0 i 0.00 0.00 0.00
SDo7 17.2 I 0.00 0.00 0.00
SD13 17.8 I 3.74 0.00 3.74
SD24 211 I 0.00 0.00 0.00
SD28 557 L 0.00 0.00 "~ 0.00
GMO8 58.0 L 0.00 0.00 0.00
H Threshold Effects Quotient' 1.00 1.00 1.00

% > TEQ 15.4% 0.00% 15.4%

Bolded values indicate HQs exceeding TEQ.

1- TEQ selected as the grealer of 1.0 and the maximum value of least toxic sample group.

2- Toxicity Group Classification:

High (H) <10 %, Intermediate (1) >10 and <40%; Low (L) >40 and <70%; Non-toxic (N) >70%.




Table 3.4-4. Exposure-response analysis for Ulva-treated (e.g., non-ammonia-related) porewaler: A) Ampelisca.

Interstitial Water Toxic Units (100% Porewater Conc./L.Cs;)

' Toxicity Metlals Organics
“Station Treatment EC20% Tox-GRP‘| Arsenic |Cadmium| Copper Zinc |ZIWTUpw] PCBs PAHs | ZIWTUpw ] NH,-TOT
HB3A Non-Ulva 773 I 0.71 0.08 30.6 2.65 341 0.00 0.00 0.00 0.53
SDO01 Non-Ulva 40.0 I 0.07 0.09 1.37 0.23 1.76 0.16 0.00 0.16 1.14
A3SD10 Non-Ulva 773 L 0.66 014 | 200 0.23 3.03 0.00 0.00 0.00 0.65
SD28 Non-Ulva 100 N 0.41 0.07 259 | 029 3.36 0.00 0.00 0.00 0.77
fThreshold Effects Quotient' 1.00 1.00 2.59 100 | 3.36 1.00 1.00 1.00 1.00
fHB3A Ulva 24.0 H 0.56 0.06 18.1 1.55 20.3 0.00 0.00 0.00 0.05
SDOo1 Ulva 72.8 L 0.02 0.07 1.95 0.20 2.25 0.52 0.00 0.52 0.04
A3SD10 Uiva 100 N 0.52 013 | 341 0.35 4.41 0.00 0.00 0.00 0.05
SD28 Ulva 100 N 0.22 0.08 3.12 0.15 357 0.00 0.00 0.00 0.03
HThfeshold Effects Quotient’ 1.00 1.00 3.41 1.00 4.41 1.00 1.00 1.00 1.00

Bolded values indicate HQs exceeding TEQ.
1- TEQ selected as the greater of 1.0 and the maximum value of least loxic sample group.
2- Toxicity Group Classification.

High (H) <20 %, Intermediate (1) 220 and <50%,; Low (L) >50 and <80%; Non-toxic (N) >80%.




Table 3.4-4 (continued). Exposure-response analysis for Ulva-trealed (e.g., non-ammonia-related) porewaler: B) Mulinia .

Interstitial Water Toxic Units (100% Porewater Conc./LCs,)

I Toxicity Melals Organics
HStalion Treatment  EC20% Tox-GRP’| Arsenic |Cadmium Copper Zinc |IIWTUpy| PCBs PAHs | ZIWTUpw | NH,-TOT
A3SD10 Non-Ulva o4 H 0.66 0.14 2.00 023 3.0 0.00 0.00 0.00 1.46
HB3A Non-Ulva 8.26 H 07 0.08 30.6 2.65 3407 0.00 0.00 0.00 1.19
SDO1 Non-Ulva 9.21 H 0.07 0.09 1.37 023 1.76 0.16 0.00 0.16 2.56
SD28 Non-Ulva 55.7 L 0.41 0.07 2.59 0.29 3.36 0.00 0.00 0.00 1.72
Threshold Effects Quotient' 1.00 1.00 26 1.00 3.36 1.00 1.00 1.00 1.72
A3SD10 Ulva 1.25 H 0.52 0.13 3.41 0.35 44 0.00 0.00 0.00 0.10
HB3A Ulva 1.25 H 0.56 0.06 18.1 1.55 203 0.00 0.00 0.00 0.12
SDO1 Ulva 2.14 H 0.02 0.07 1.95 0.20 2.25 0.52 0.00 0.52 0.08
sp28 |uwa 138 1+ | 022 | o008 | 312 | 015 357 | 000 | o000 | o000 | o006
Threshold Effects Quotient' 1.00 1.00 3.1 1.00 36 1.00 1.00 1.00 -1.00

Bolded values indicate HQs exceeding TEQ.
1- TEQ selected as the greater of 1.0 and the maximum value of least toxic sample group.
2- Toxicity Group Classification:

High (H) <10 %; Intermediate (1) 210 and <40%; Low (L) 240 and <70%; Non-toxic (N) >70%.



Table 3.4-5. Summary of exposureé-response analyses for porewater and Toxicity Identification Evaluation (TIE) testing for the Raymark study area.

Threshold Effects Quotient (Interstitial Water Toxic Units, Frequency of Exceedence)

Metals Organics
TRT | SPP | Statistic Arsenic Cadmium Copper Zinc ZIWTUpy PCBs PAHs IIWTUpw NH,-TOT
PW | AMP TEQ 1.00 1.00 2.68 1.22 447 55.7 1.00 63.2 1.00
MUL TEQ 1.00 1.00 2.68 1.00 407 55.7 1.00 55.7 1.75
AMP | %>TEQ 30.8% 0.00% 30.8% 1.7% 46.2% 0.00% 0.00% 0.00% 237
MUL | %>TEQ 28.6% 0.00% 28.6% 14.3% 57.1% 0.00% 0.00% 0.00% 57 ..
MEDIAN| TEQ 1.00 1.00 268 1.1 4.27 55.7 1.00 59.5 1.38
%>TEQ 29.7% 0.00% 29.7% 11.0% 51.6% 0 0% 0.00% 000% 40 1%
EDTA| AMP TEQ 1.00 1.00 1.00 0.00
MUL TEQ 1.00 100 1.00 0.00
AMP | %>TEQ 16.7% 0.00% 16.7% 0
MUL | %>TEQ 15.4% 0.00% 15.4% 0.00%
MEDIAN| TEQ 1.00 1.00 1.00 0.00
%>TEQ S SRR o 16.0% 0.00% 16.0% 0.00%
C18 | AMP TEQ 1.77 1.00 1.46 7.00 8.40 i s 0.00
MUL TEQ 1.47 1.00 1.37 1.00 3.20 0.00
AMP | %>TEQ 0.00% 0.00% 20.0% 0.00% 0.00% 0.00
MUL | %>TEQ 16.7% 0.00% 25.0% 16.7% 25.0% 0.00
MEDIAN| TEQ 1.62 1.00 1.41 4.00 5.80 000 0
%>TEQ 8.33% 0.00% 22.5% 8.3% 12.5% T ANEIRNS 0.00% H
Overall Mimimum 1.00 1.00 1.41 1.1 427 1.00 1.00 1.00 0.00 I
Maximum 1.62 1.00 2.68 4.00 5.80 55.7 1.00 59.5 1.38 t
%>TEQ 19.0% 0.00% 26.1% 9.66% 32.1% 8.01% 0.00% 8.01% 13.4% u

PW = untreated porewater extracted from sediment, EDTA = treatment for metal chelation experiment, C18 = treatment for organics removal experiment

AMP = Ampelisca, MUL = Mulinia
TEQ = Threshold Effects Quotient = highest observed no effect ratio nf porewater concentration to LC50 benchmark

%>TEQ = percentage of stations with IWTU values exceeding the TEQ.

IWTU = Interstitial water toxic units; see Section 4 text.



Appendix A-1-1. Resulls of chemical analyses of whole sediments coflected in the Raymark study area.
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Drwoxins | Didenzoluran 1000 00 66000 66000 66000 8900 10000 66000 100000 170000 61000 62000 61000 090 660 00 100000 S70 0
23.7.8.1COD 4ss 258 090 (11] 287 175 150 281 364 27 135 200 k¥2) an 152 154
12.3.7.8 PeCDD 19 30 1758 218 50 10 1180 1300 558 16 30 170 10 10 560 769 1550 012 1160 464
12.3.4.7 8. HCOO 1460 784 204 26 50 1580 2490 619 17 80 1520 1500 550 ars 1470 10 10 10 60 38
12.36.7.8 HxCDD 88 40 2100 €70 11300 5270 70506 2050 7030 6120 3900 20 60 2800 58 50 3250 3540 82
1.2.3.7.69 HxCDD 4350 110 a2 8470 3030 6100 15 60 4180 36 60 3200 1490 2160 3960 2% 2750 7748
1.2.3.4.6.7.8.HpCOD 1520 00 524 00 7230 173000 70300 155000 47200 158000 131000 60800 41900 51700 122000 62500 75400 156 00}
oCoD 15800 00 538000 133000 782000 478000 ©70000 430000 1400000 1030000 357000 345000 411000 ©05000 530000 694000 3740 0¢
2378 TCOF 21000 80 70 805 389000 408 00 a0 1560 20100 12000 @0 1390 3140 65 10 3120 3590 86/
2.3.7.8 1CDF Conhan 488 00 144 00 2120 359000 43400 76 10 7800 198 00 157 00 60 80 26 10 4030 90 0 9970 64 40 1S
12137,8.-PeCOF 172 00 4890 335 185000 21100 2% 819 10600 7260 2510 ™ 18 50 70 2180 2120 3
2.3.4.7.8 PeCOF 464 00 109 00 558 4990 00 45500 5020 1620 20400 15900 50 40 1920 38 40 80 60 4w 470 622
1.2.3.47 0 H:COF 1080 00 116 00 498 675000 41000 6950 2070 20300 18400 s7 10 2120 4350 8950 10500 5430 s 19
123678 HaCOF 307 00 4670 480 161000 156 00 3900 1300 89 30 68 70 2470 1070 2130 4100 3500 26 10 374
23,4628 V:COF S 00 101 00 753 450000 31100 7300 2000 15000 14600 50 10 2060 w710 7560 8680 4920 042
123789 H:CDF 2020 654 1768 6500 058 658 279 807 858 024 350 554 1490 517 3 24
12.3.48.78 HpCUF 5540 00 6900 4900 1650000 124000 54400 19200 82700 76600 26300 14400 23300 50400 50600 35400 653
1.23.4.7.0.9 HpCOF 76 80 1480 206 18100 2650 2000 1" 720 2860 -048 719 1140 2210 18 30 17 60 56
OCDF 4180 00 220000 17300 451000 47400 83500 40300 98200 4400 26900 24000 32600 82000 66800 79700 25500
Sum of Dioxms, 31452 0490 239 55330 8386 13249 6186 19535 16145 5708 5025 6076 14048 8160 10186 4857}

Dwsin  |Tolat TCOD 55 80 450 300 12400 1160 2270 001 21900 2540 121 536 400 2050 2420 20 60 386,

CDDs  |otal PeCDD 5900 36 10 819 6130 1830 4600 1150 1270 70 90 932 2160 2730 6300 210 5230 894
Tolal HxCDD 510 00 24400 5070 98800 26900 45300 17000 42000 18400 23800 12800 18800 35100 21600 265 00 13104
Total HpCOD 2060 00 133000 22000 330000 132000 285000 120000 351000 257000 125000 78300 96700 220000 1300 00 160000 370 0¢
Sum of CODs 3584 80 163460 20080 447530 163000 337260 140041 403160 305030 140850 03706 118638 273250 156230 202700 4640

Dvomn  [Tota) TCOF 1330 00 36600 4210 1090000 135000 26400 9100 72600 61400 19300 8100 18800 35900 21100 200 00 LLL]

COfs  |Total PeCOF 3450 00 63400 3630 20600 00 227000 50000 16100 119000 05900 34900 14000 20000 55500 41800 ' 36500  SIB
Totat HxCOF 7180 00 75900 5360 3030000 224000 79300 22600 135000 120000 44300 19700 34700 71700 75500 47500 83N
Total HOCDF 7420 00 197000 8740 1830000 177000 106000 36600 144000 138000 46100 20000 45600 ©7500 101000 67400 13T O
Sum of CDFs 19380 00 292000 21940 80100 00 763000 261700 84400 470600 415300 144800 70800 128100 260600 239200 171400 303%
Toxiity Equivatency Factor 627 65 126 20 1230 450521 4122t 11180 899 23626 19144 7355 46 98 12235 88 10 76 04 1880

Metals  [Siver 200 300 300 240 140 150 140 t40 oes 044 042 065 093 062 160 060
Arsenic 2390 1120 1700 920 700 1060 650 900 020 are 380 400 880 820 810 %0
Barum 271000 27100 6570 1220000 113000 22200 5780 53300 54900 16000 9870 10800 27000 47800 172 00 3800
Cadmwum 830 120 150 100 550 440 140 760 760 080 320 320 630 260 420 0s1
Chromum 463 00 40200 23100 20000 8970 9990 8440 9150 11600 3180 35 60 900 8170 o7 40 107 00 59 20
Copper 2550 00 135000 66100 36400 00 165000 43000 23200 89000 77500 27100 19100 18500 46200 138300 36100 17300
Mercury 043 07?7 120 o047 022 032 oy 028 049 of1e 0114 0w oz28 028 ..027 01w
Nicked 317 00 5400 3740 38600 8070 4920 37 10 59 10 86 30 20 80 20 10 2500 5210 6330 4340 2100
Lead 3200 00 70300 15800 2650000 157000 40300 18100 93400 83300 35700 26600 23100 S1400 50600 30300 4230
2inc 1340 00 39900 20200 232000 75000 SO800 20000 67100 67600 18100 27000 27700 52500 38300 43900 17100

PAHs |2 Methyinaphihalene 1000 00 86000 68000 66000 71000 85000 65000 100000 170000 81000 E2000 81000 ©e000 860DO 100000 472000
Acenaphihene 1000 00 66000 66000 66000 14000 16000 65000 20000 20000 61000 8100 8900 16000 66000 100000  $7000
Acenaphthylene 100 00 20000 66000 66000 35000 33000 13000 41000 44000 14000 16000 17000 34000 11000 20000 8400
|anthracene 120 00 19000 66000 66000 52000 52000 14000 63000 64000 25000 28000 33000 57000 15000 30000 12000
Benzo(a)anitwacens 1500 00 $6000 19000 66000 250000 270000 67000 400000 2380000 80000 140000 150000 200000 60000 170000 43000
Benzo{apyrene 1700 00 66000 23000 12000 240000 220000 ©4000 400000 360000 70000 130000 150000 200000 96000 190000 470 00
Benzo(buaranthene 2800 00 85000 40000 18000 400000 400000 100000 1000000 920000 120000 180000 220000 450000 1600 00 340000 900 00
Benzo{g.h.1perytens 260 00 100 00 7400 66000 46000 S3000 19000 110000 100000 32000 36000 33000 ©4000 31000 60000 15000
Benzofkuoranthene 950 00 47000 39000 66000 140000 420000 38000 910000 840000 60000 78000 100600 180000 67000 110000 82000
Chrysene 1400 00 73000 22000 110000 360000 390000 99000 530000 480000 110000 100000 200000 440000 120000 230000 54000
Owenz(a hianthracene 24000 66000 66000 66000 43000 52000 12000 61000 55000 16000 26000 28000 55000 16000 31000  $7000)
Fluoranihene 4500 00 120000 133000 26000 560000 450000 150000 1100000 1100000 150000 300000 390000 790000 240000 490000 86000
Fluvene 1000 00 66000 66000 66000 19000 26000 66000 22000 36000 7500 14000 14000 22000 8300 13000 57000
Indeno(1 2 3 cdipyrene 880 00 40000 11000 7800 150000 170000 37000 220000 200000 58000 86000 91000 180000 62000 120000 280 00
N.aphit.iene 1000 00 8GN0 66000  6GN DO 7000 65000 66000 100000 170000 61000 62000 61000 ©#9000 66000 100000 57000
Phen.wtivene 790 00 IN00 12000 15000 250000 220000 61000 280000 360000 84000 150000 170000 280000 98000 150000 3000
Pytene 3800 00 130000 41000 93000 S90000 $70000 130000 690000 590000 190000 270000 290000 620000 1400 00 350000 64000
Total PAHs 23130 00 1044000 709400 9438 00 3311000 3472000 1068000 6052000 5000000 1208500 1777100 2018000 3996000 1351300 2604000 8474 00
Urnts - . S. pes 3



Appendix A-1-1 (continued). Resulls of chemical analyses of sediments collected in the Raymark study area.

PCB
Aroclors

Peshcides

iy |

8¢24r

15(4 47}

18(225)

20{24 4
44(22357
52(225S)

66 (2 3¢ 4)
73Y4q)
101(22455)
105(2334 04y
114423449)
118(2) 4 a5y

123(2 34 49)

126 (33 44'5)
12022374 4)
138(223445)
153(224455)
156/157 (2334 4523 ¥ ¢ 45}
167{2344'55)
189(334455)

170 (22336 48y
180 (2234458)
187(2234558)
109 (2334455)
195(22334456)
208(223344559)
200(2233445508)
Sum of PCB Congeners
Total PCBs {Sum of Congeners X 2)
Toial MonoCBs i
Total D«CBs

Tolal TnCBs

Tolat TewaCBs

Tolal PentaCBs

Tolal HexaCBs

Total HeptaCBs

Total OctaCBs

Tolal NonaCBs

Sum of PCB Homologs
Total PCBs

Aroctor 1016

Arocky 1221

Asockr 1232

Arocior 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

Sum of Aroclors

44 000

44 DDT

Algon

Alpha chiordane

Alpha BHC

Beta BHC

Detta BHC

Dreiden

2
o
5

1000 1000
34 00 3400
500 800
2500 2500
180 160
6500 65 00
200 200
380 380
1300 1300
1300 1300
2000 2000
130 00 130 00
280000 3200 00
1500 1500
$0000 50000
27081 27001
200 200
240 240
180 180
600 600
740 T40
1000 1000
13000 13000
6300 6300
8700 8700
20448 20448
30000 30000

1300
470
34 00
4300
3%
1600
12 00
054
24 00
140
120

5100
180 00
460
400
460
44 00
760 00
93000
440
78 00
680 00
8300
2041

038
620
830

1300
1100
6530
6600

170

540
022
100
032
009

140
04
000
180
820

000

130

247
0142
260
00

10
660
20
200
540
460

radl

280

1000

26 00

340

16 00
320
5200
190
48 00

200
8800
100 00
4200 00
$2000 00

120 00

210000

353763
150

400

140

440

1900
38000
230000
71000
43000
3045135
300000
66 00
130 00
66 00
66 00
66 00
66 00
68 00
24000 00
15000 DO
39526 00
1100

6 60
340
Ju
340
34
Ja
091

B3A(B)

T40

2100

1s0

12 00
240
4200
220
2000

2500
1200
180 00
3000 00
42000 00

82 00

1000 00

280604
850
260

120
460
1400
27000
180000
58000

3050158
310000

30

1500
110
3100
140
220

120
1100
11000
170 00

2600 00

1100

21000

20748
810
350
200
250
J40
1000
11000
4800
4000
22530
23000

130
2200
730
000
2000
000
400

oo
8000
310
160
1200
18 00
21000
340 00
ao0o
26 00
300 00
3200
1190
2355
(11}
820
530
100
150
230
1100
460
470
2570
2600
6500
130 00
65 00
65 00
6500
6500
65 00
680 00
$60 00
1760 00
950
850
340
168 00
J a0
340
120

8 50

630
°70
140
1300
1000
170
1300
$00
032
1500
000
059

19 00
2000
220
120
430
T2
89 00
11000
000
2%
150 00
1800
508
067
(k1)
10
s00
130
970
100
330
180
220
1061
1100

1100
16 00
J40
800
17 00
220
3y o0
12 00
e73
2000
a 00
Jo0

67 00
250 00
560
53

50 00
67 00
1100 00
1400 00
400
110 00
1100 00
100 00
4359
8661
120
110
100
100
240
190
4400
1900
1800
0424
9500

140

1200
076
30 00
000
1710

540
aro
2500
3700
$40 00

250

6300

4642
130
180
030

150
140
460
2200
1000

5056
5100

0%

200
on
520
ot7
o

140
100
110
14 00
200 00

110

34 00

2420
0
140
820
0
520

1300
400

2650
2700

040

520
023
1400
000
000

230
110
$60
880
14000

000

tr00

1217
[ R1]
a3
370
L1N]
060
130
490
250
260
133
1300
54 00
11000
54 00
5400
54 00
5400
54 00
320 00
200 00
954 00
540
540
o7
570
280
280
[ ] 3]
S 40

390
on
10 00
000
000

170
004
160
850
160 00

000

1800

1319
ow
340
7o
480
650
120
580
300
300
1444
1500

2600
1000
0s8
27 00
000
000

4500
11000
400
260
20 00
3100
490 00
$90 00
100
55 00
600 00
60 00
2108
LARI]
100
850
880
130
200
390
1900
ar0
920
4488
4500

0e8

620
036
1500
000
000

290
260
3200
26 00
500 00

000

11000

4886
08
120
3o
50
130
370
2100
1200
1400
EX P4
5400

120

500
000
1400
033
095

320
220
2000
2100
500 00

260

11000

4845
0684
3
o
100

120
350

2100

1200

1400

s218

5400

220
150
150
1700
250 00
360 00
000
2100
260 00
3300
1142
2303
o4
910
s10
160
150
230
1100
400
420
2601
2600

0 30

110
0 06
200
00s
0 o8l

04
019
003
15
T80

0 00|

0 8¢

105
009
002
@ 00|
220
190
250
a0
9 a0
7 60|
124
120

Urwis meials = pp/g dry wasght, PAHS. PCBs, peskcides, donng = ngig dry wesght
* indicates congeners included in Sum of PCB Congeners and Tolal PCBs (Sum of Congenars X 2) calaulation
Addmonat Total PCBs {Sum of Congeners X 2) values calculated fom regression analysis as 0 920°(Sum of PCB Homotogs) - § 548
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Appendix A-1-1 {continued). Resulls of chemical analyses of sediments collected in the Raymark study area.

@
2 e e a8 < ) a
3 a 5 g = 5 o z e 5 5 g % 3 g 5
1 i g 8 3 i 2 3§ 5 & & & & § § § § §
esticides |Endosullan | IO
continued {Endosuitan B 660 160 092
Endusuian sullale 12000 650 540
Endnn 660 650 540
Endnn aldehyde 2300 00 2000 2000
Endrin kelona 860 650 540
Gamma chiordane 530 810 490
Gamma BHC (Lindane) 340 d40 280
Heptachior 340 340 280
Heptachior epoxite 340 340 280
Hexachiorobenzene 1000 00 660 DO 680 00 660 00 71000 650 00 68000 100000 170000 610 00 620 00 81000 900 00 660 00 1000 00 570 0x)
Toraphene 34000 34000 200 00
p.p-DOE 360 720 540
P P Methoxychion 3400 3400 2800
VOAs |1 24 tnchiorobenzene 1000 00 66000 66000 660 00 1000 65000 66000 100000 170000 61000 620 00 81000 £00 00 660 00 1000 00 810 00
1.2 Duhorobenzene 1000 00 660 00 8560 00 660 00 rT1000 850 00 66000 100000 170000 81000 820 00 01000 900 00 060 00 1000 00 $70 00
1.3 Dichlorobenzene 1000 00 660 00 860 00 660 00 71000 650 00 66000 100000 170000 61000 620 00 61000 990 00 660 00 1000 00 570 00
1 4 Dichlorobenzene 1000 00 660 00 660 00 660 00 T1000 650 00 66000 100000 170000 610 00 620 00 81000 900 00 660 00 1000 00 57000
2.2 Onytus( 1 chioropropane) 1000 00 660 00 660 00 660 00 710 00 650 00 66000 100000 170000 610 00 620 00 610 00 000 00 660 00 1000 00 $2000
2.4.5 Tnchikeophenol 2500 00 170000 170000 170000 180000 160000 170000 260000 440000 150000 160000 150000 250000 170000 250000 1400 00
2 4.6 Trichiorophenol 1000 00 660 00 660 00 660 00 710 00 850 00 66000 100000 170000 610 00 620 00 81000 200 00 660 00 1000 00 570 00
2.4 Dichiorophenol 1000 00 660 00 660 00 660 00 71000 850 00 66000 100000 170000 610 00 620 00 61000 000 00 660 00 1000 00 570 00
2.4 Dsmethyiphenol 1000 00 660 00 660 00 230 00 71000 650 00 66000 100000 170000 610 00 620 00 610 00 990 00 660 00 1000 00 570 00
2.4 Dirvrophenot 2500 00 170000 170000 1700 00 100000 160000 170000 260000 44D000 150000 160000 150000 250000 170000 250000 1400 00
2.4 Duntrololuene 1000 00 660 00 660 00 660 00 710 00 650 00 66000 100000 170000 610 00 620 00 81000 090 00 660 00 1000 00 570 00
2.8 Dinilrololuene 1000 00 660 00 660 00 660 00 71000 650 00 86000 100000 1700 00 610 00 620 00 61000 900 00 660 00 1000 00 5710 00
2 Chioronaphthalens 1000 00 660 00 660 00 660 00 71000 850 00 66000 100000 170000 81000 820 00 81000 960 00 660 00 1000 00 520 00
2 Chiorophenol 1000 00 660 00 860 00 060 00 110 00 650 00 66000 100000 170000 61000 620 00 84000 900 00 660 00 1000 00 570 00
2 Methyiphenot 1000 0O 660 00 660 00 660 00 71000 850 00 88000 100000 170000 61000 620 00 61000 090 00 6860 00 1000 00 570 00
2 Ndroaniine 2500 00 170000 170000 170000 180000 160000 170000 260000 440000 150000 1860000 150000 250000 170000 250000 1400 00
2 Nirophenol 1000 00 660 00 660 00 660 00 71000 0650 00 66000 100000 170000 610 00 620 00 61000 990 00 660 00 1000 00 570 00
3 ¥ Dchiorobenzidne 1000 00 660 00 660 00 860 00 71000 850 00 66000 100000 170000 61000 620 00 61000 990 00 660 00 1000 00 570 00
3 Niroandine 2500 00 170000 170000 170000 180000 180000 170000 260000 440000 150000 160000 150000 250000 170000 250000 1400 00,
4 6 Dinitro-2-methyiphenal 2500 00 170000 170000 170000 t80000 160000 170000 260000 44N000 150000 160000 1S0000 250000 170000 250000 140000
4 Bromophenyt phenyl ether 1000 00 660 00 660 00 £60 00 71000 650 00 66000 100000 170000 61000 620 00 81000 900 00 660 00 1000 00 570 00
4 Chioro-3 memyiphenol 1000 00 €60 00 660 00 660 00 71000 850 00 66000 100000 120000 81000 620 00 61000 990 00 660 00 1000 00 570 00
4 Chioroanine 1000 00 660 00 660 00 660 00 11000 850 00 66000 100000 170000 81000 620 00 61000 990 00 660 00 1000 00 87000
4 Chiorophenyl phenyt ether 1000 00 660 00 660 00 660 00 11000 850 00 66000 100000 170000 61000 620 00 81000 900 00 860 00 1000 00 $10 00
4 Methyiphenol 1000 00 660 00 660 00 660 00 1300 00 8700 66000 100000 170000 990000 430 00 47000 900 00 660 00 1000 00 570 00
4 Niroamhne 2500 00 170000 170000 1700 00 180000 160000 170000 260000 440000 150000 160000 1150000 250000 1700 00 250000 1400 00|
4 Nirophenol 2500 00 170000 170000 170000 180000 160000 170000 260000 440000 150000 160000 {50000 250000 170000 250000 1400 00
Buiyl benzyl phthailale 1000 00 660 00 660 00 660 00 54000 170000 660 00 81000 470 00 250 00 11000 9100 670 00 210 00 280 00 510 00
Carbazoie 11000 660 00 660 00 660 00 41000 360 00 8300 430 00 550 00 140 00 23000 230 00 41000 130 00 220 00 570 00
Di-n-butyl phihalate 1000 00 660 00 660 00 660 00 8400 650 00 660 DO 17000 170000 610 00 @5 00 110 00 990 00 680 00 1000 00 51000
Di-n-octyl phthatate 1000 00 660 00 660 00 860 00 220000 2000 00 8700 2330000 330000 120 00 68000 100000 240000 180 00 74000 $70 00
Dibenzoturan 1000 00 660 00 860 00 660 00 89 00 100 00 66000 100000 170000 610 00 620 00 610 00 990 00 680 00 1000 00 51000
Diethyt phihalale 1000 00 660 00 660 00 660 00 71000 650 00 66000 100000 170000 610 00 620 00 81000 900 00 860 00 1000 00 570 00
Dimethyl phthalate 1000 00 660 00 660 00 660 00 710 00 850 00 68000 1000 00 220 00 810 00 820 00 81000 990 00 860 00 1000 00 570 00
Hexachiorobuladene 1000 00 660 00 660 00 860 00 71000 650 00 66000 100000 170000 81000 820 00 61000 990 00 080 00 1000 00 510 00
Hexachlorocyclopentadiens 1000 00 &60 DO 660 00 660 00 11000 650 00 66000 100000 170000 61000 620 00 81000 090 00 660 00 1000 00 52000
Herxachioroethane 1000 00 66000 660 00 660 00 11000 850 00 66000 100000 170000 81000 82000 810 00 99000 660 00 1000 00 570 00
Isophorone 1000 00 660 00 660 00 660 00 71000 650 00 66000 $00000 170000 61000 620 00 €10 00 990 00 660 00 1000 00 570 00
N Nitroso -0 n-propylaming 1000 00 660 00 660 00 660 00 110 00 650 00 66000 100000 170000 81000 620 00 61000 990 00 860 00 1000 00 510 00
N Nilt osodphenylamene( 1) 1000 00 110 00 860 00 660 00 71000 650 00 66000 100000 170000 61000 620 00 81000 090 00 660 00 1000 00 570 00
|[Nrobenzene 1000 00 660 00 660 00 660 00 110 00 650 00 66000 100000 170000 61000 620 00 61000 990 00 660 00 1000 00 570 00
Pentachiotophenol 2500 00 170000 170000 170000 180000 160000 170000 260000 440000 150000 160000 150000 250000 170000 250000 1400 00
Phenol 1000 00 660 00 660 00 120 00 24000 110 00 660 00 180 00 24000 1000 00 620 00 81000 170 00 660 00 1000 00 $70 00
brs(2-Chioroethoxy Jmethane 1000 00 660 00 660 00 660 00 110 00 650 00 66000 100000 170000 61000 620 00 81000 990 00 860 00 1000 00 $70 00
is{2 Chéoroethylether 1000 00 660 00 660 00 660 00 71000 650 00 66000 100000 1700 00 61000 620 00 610 00 990 00 660 00 1000 00 $70 00
bis{2 Ethymhexyliphthalate 1400 00 230 00 140 00 130 00 600000 5200 00 42000 970000 1500000 200000 350000 390000 580000 1500 00 4300 00 320 00

Unis  metals = pg/g dry weighl. PAHS. PCBs. pesicides, dioxing = ng/ig dry weight
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Appendix A-1-2 1. Resulls of chemical analyses of sediment porewalers collected from the Raymark study area.

ﬂ’;és [Kiuminum ;
Siver
Arsemc 1990 58 70 2010 3350 000 95 20 80 80 7360 1750 700 1570 820 34 60 1160 1910 18 00
Barum 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Cadmium 560 368 017 I 283 Jos 160 278 7 065 348 33 k) 280 n 295
Chiomeum 147 264 169 064 Ju 105 000 281 kRL] 188 1 000 10 23 000 000
Copper 6500 7100 5500 599 00 11200 $4 00 3200 46 00 48 00 000 52 00 4900 3500 4100 55 00 54 00
ron 170 00 520 00 47000 340 00 610 00 170 00 31000 220 00 25000 1254000 260 00 31000 12000 370000 120 00 200 00
Nichel 20380 1420 3200 11180 2713 1530 4100 400 3100 1270 16 40 1360 950 1490 740 0 00
lead 140 144 156 1324 280 ors 172 07s 156 100 196 25 392 440 2176 0896
Znc 1540 00 260 00 42000 170 00 170 00 150 00 200 00 140 00 21000 40 00 130 00 100 00 60 00 50 00 260 00 50 00

PAHs | 1-Methyinaphihalene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
1 Methyiphenantivene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
2.3.5-Trmethyinaphthalens 000 000 000 000 ao00 000 000 000 000 000 000 000 000 000 000 0 00|
2.6 Dimethyinaphthalene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00|
2 Methyinaphihaiene 000 000 000 000 000 000 000 000 000 - 000 000 000 000 000 000 000
Acenaphihene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Acenaphthylene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
|Antivacene 000 000 000 000 000 000 000 060 000 000 000 000 000 000 000 0 00
Benzo{a)anthiacene 000 000 000 oo 000 000 000 210 000 000 000 000 000 000 000 000
Benzo{alpyrene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Benzo{b Muoranthene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Benzo{elpyrene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Benzolg h.i)perylene 000 000 000 000 000 000 000 000 000 000 000 000 000 000, 000 000
Benzofk Mluoranthene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 - 000
Biphenyt 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Chrysene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
ibenz(a.h)aniivacens 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Fuoranthene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00|
¥ uorene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Indeno{1.2.3-cd)pyrene 000 000 400 000 000 000 000 000 000 000 000 000 aoo 000 000 000
Naphthalene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Perylene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00|
Phenanthrene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
Pyrene 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00|
Sum of PAHs 000 000 000 000 000 000 000 210 a00 000 000 000 000 000 000 000

PCBs (B (24) ) - 000 000 000 000 600 "TWI7TI0 T 74880 T 21270 800 000~ DOO 000 471% 000 6073 0 00
18 (2 25y 000 000 000 000 000 8510 189 00 000 000 000 000 000 64 40 000 163 40 000
8244y 000 2960 000 000 000 000 000 000 000 000 000 000 000 000 5560 000
4412235y 000 195 60 000 000 000 24 00 1740 000 000 000 000 000 000 000 12570 000
52(2255) 000 321 30 o000 6 00 000 55 80 4490 M"nro 000 000 000 000 3590 000 14540 000
66 {2 34 4y 000 000 000 000 000 000 000 2330 000 000 000 000 000 000 000 000
MIFe4) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
99 000 000 000 000 000 000 000 000 000 000 000 000 000 000 840 0 00
101{22455) 000 000 000 000 000 000 000 000 000 000 000 c00 000 000 850 000
10512334 4) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
18(23445) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
126(3Y44'Y) 000 Q00 000 000 000 000 000 000 000 000 000 000 000 000 000 o000
120223 3¢ &) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
138(223443) 000 oo 000 000 000 000 000 000 000 000 000 000 000 000 000 000
153(224 45 5) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
170(2233445) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
180(2234455) 000 o o0 000 000 000 000 000 410 000 000 000 000 000 000 000 000
107 (2234556)° 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
195(22334456) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
206({22334455%) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
209({2233445568) 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0 00,
Totat #CBs (Sum of Congeners X 2) 000 109100 000 000 000 200400 200020 503 60 000 000 000 000 114440 000 221220 000

Units  pgt. * mnckcales congeners included in Total PCBs calcutabion.



Appendix A-1-2.2. Results of chemical analyses of EDTA-treated sediment porewaters
collected from the Raymark sludy area.

8 @

€4 3 & 5 g 2 2 8

c 8 c [0} [a) (@] [a] (o] @]

OO < [$] 7 7] (7] 0 7]

PCBs [B(24) 0.00 0.00 0.00 143.18 126.15 0.00
18 (2 2'5)* 0.00 0.00 000 0.00 0.00 000
28(244) 0.00 000 830 000 000 000
44 (22'35) ’ 0.00 000 4 62 0.00 000 000
52(2255) 0.00 0.00 000 0.00 000 000
66 (2 3'4 4')* 0.00 000 000 000 000 000
7733 4 4) 0.00 000 000 000 000 000
99 0.00 000 000 000 000 000
101(22455) 0.00 000 000 000 000 0.00
105(23344) 000 000 000 0.00 0.00 000
118 (2 34 4'5)° 0.00 0.00 000 0.00 0.00 0.00
126(33'44'5) 000 0.00 000 0.00 000 0.00
128 (2 2'3 34 4')° 0.00 0.00 0.00 0.00 000 000
138(2234 45) 0.00 0.00 0.00 0.00 000 0.00
153(22'4455') 0.00 000 000 0.00 000 000
170 (2 2'3 3'4 4'5)" 000 000 000 0.00 000 0.00
180(22'34 4'55") 0.00 000 000 000 000 000
187 (22'34'556)" 000 000 000 000 000 000
195(22'334456) 000 000 000 000 000 000
206 (223 34 4'5 5'6)* 0.00 000 000 6.50 000 000
209(2233445566')° 000 0.00 000 000 000 000
Total PCBs (Sum of Congeners X 2) 0.00 000 25 84 299 38 252 30 000

Units: pg/L. * indicates congeners included in Total PCBs calculation




Appendix A-1-2.3. Results of chemical analyses of C18-treated sediment porewalers collected from the Raymark study area.

2 § g - § g - ~ ) < «© :"-' % Q - © ~
:3 ] 2 8 s § & & &3 &5 & & § & &8 &8 &8
0Q 2 2 (U] I 7] 7] 7] 7] 7] 7] 7] 7]
als |Arsemic '}.2 ; i ] 000 24 114 746 1012 000 5286 554
Cadmium 932 848 6862 516 339 548 576 375 452 101 313 566 485 374 942 578
Chromum 000 038 000 000 144 000 000 000 103 051 000 000 094 036 000 o2
Copper 2300 19 00 28 00 84 00 1500 30 00 18 00 2100 18 00 000 1300 900 28 00 18 00 26 00 3100
Nickel 6 58 000 000 000 12 66 000 000 000 000 000 000 000 000 000 000 000
Lead 000 000 000 330 000 000 000 000 438 000 000 496 418 000 000 000
2inc 2400 00 100 00 510 00 23000 17000 70 00 90 00 120 00 140 00 70 00 80 00 70 00 40 00 50 00 70 00 60 00

Units pglL




Appendix A-1-2.4. Results of chemical analyses of Ulva and non-Ulva sediment porewaters collected from
the Raymark study area.

Ulva Non-Ulva
E w 5 la) - © la) < - ©
s 3 2 3 3 8 2 3 3 8
QO < < I ] [ < I (%] %]
elals |Arsenic 1858 20.15 0.89 8.05 2369 2547 2.64 14.86
Cadmium 458 2.12 248 286 501 287 314 257
Chromium na na na na na na na na
Copper 70.00 371.00 40 00 64 00 41.00 628.00 2800 53.00
Nickel na na na na na na na na
Lead na na na na na na na na
Zinc 120.00 530.00 70 00 50 00| 80.00 910 00 80.00 100.00
PCBs |8 (24) 0.00 0.00 000 0.00 0.00 000 0.00 0.00
18 (2 2'5)* 0.00 0.00 0.00 000 000 000 0.00 000
28(24 4y 000 0.00 10 49 000 0.00 0.00 0.00 000
44 (2235) 0.00 0.00 000 000 0.00 0.00 K3l 0.00
52(22'55) 000 0.00 0.00 0.00 0.00 000 0.00 0.00
66 (234 4)° 0.00 0.00 0.00 000 0.00 000 000 000
77(33'44) 0.00 0.00 0.00 000 0.00 0.00 0.00 000
99 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
101(22'455) 0.00 000 0.00 000 000 000 000 000
105(23 34 4’y 0.00 000 0.00 000 000 000 000 0.00
118 (2 3'4 4'5)* 0.00 000 000 000 000 000 0.00 000
126(33'44'5) 000 000 000 000 000 000 000 000
128 (22334 4)° 000 000 000 000 000 000 000 000
138 (2234 4'5) 000 0.00 0.00 0 00 0.00 000 0.00 000
153 (224 4'55) 000 0.00 0.00 000 000 000 000 0.00
170 (22’3 3'4 4'5)° 0.00 000 0.00 000 000 000 0.00 000
180(2234455) 0.00 0.00 0.00 000 0.00 000 000 000
187 (2 2'3 4'5 56)" 000 0.00 0.00 000 0.00 0.00 000 000
195 (22334 456)° 000 000 000 000 0.00 000 000 000
206 (2 2'3 3'4 4'5 5'6)° 000 0.00 000 000 0.00 000 0.00 000
209(22'3344'5566)" 000 0.00 000 000 000 000 0.00 000
Toltal PCBs (Sum of Congeners X 2) 000 000 20.98 0.00 0.00 0.00 643 000

Units: pg/L. na=not applicable. * indicates congeners included in Total PCBs calculation.




Appendix £ 3. Results o.  :mical analyses of .ssues coilect.

from fish in the Raymark stuc, area.

g ® 2 ©
[73 > ™ [7-
o ¥ ® 7] s =] ~
ks g p, 3 P 3
Dioxins  2,3,7.8-TCDD 0.20 0.33 0.27 0.22]
1,2.3.7.8-PeCDD 0.33 0.82 0.48 0.32
1,2,3,4,7.8-HxCDD 0.09 0.16 0.12 0.12|
1,2.3,6.7,8-HxCDD 0.25 0.41 0.31 0.33
1,2.3,7.8,9-HxCDD 0.11 0.14 0.13 0.18
1,2,3.4.6,7,.8-HpCDD 2.27 1.39 2.48 7.14}
OCDD 1" 80 10.80 17.40 42.00]
2,3,7.8-TCDF 1.38 3.19 1.22 1.69]
2,3.7.8-TCDF Confirm. 2.02 4.18 1.56 2.30|
1.2,3,7.8-PeCDF 0.43 0.35 0.15 0.15|
2.3.4.7.8-PeCDF 1.24 1.09 0.50 0.69
1,2,3.4,7,.8-HxCDF 0.51 0.16 0.16 0.30}
1,2,3.6.7,8-HxCDF 0.35 0.14 0.09 0.12|
1.2,3,7.8.9-HxCDF 0.70 0.42 0.35 0.47
2.3.4.6.7.8-HXC'DF 0.09 0.11 0.06 0.12
1.2,3.4,6.7,8-HpCDOF 2.07 1.63 3.24 2.36
1.2,3.4,7,.8,9-HpCDF 0.15 0.30 0.21 0.27
OCDF 8.61 .77 17.80 10.30
Sum of Dioxins 36.57 29.30 44.98 66.77]
Dioxin Totat TCDD 0.20 0.33 0.45 0.28]
CDDs Total PeCDD 0.33 0.01 0.49 0.32
:Total HxCDD 0.62 0.26 0.88 1.41
Total HpCDD 3.55 2.69 4.31 15.50,
Sum of CDDs 4.69 3.29 6.13 17.51
Dioxin  Total TCOF 3.40 3.27 1.53 3.36}
CDFs  Totat PeCDF 4.44 2N 0.95 1.7
‘Total HxCDF .57 1.30 1.83 0.99
‘Total HpCDF 3.83 6.67 13.90 8.12
'Sum of CDFs 15.24 13.95 18.21 14.18
Toxicitv Equivalency Factor 1.42 1.82 1.11 1.21
PCBs 3(4) 0.00 0.00 0.00 0.00
15(4 4") 0.00 0.00 0.00 0.00
28(244) 2.50 13.00 3.30 3.40
T7(3344) 0.00 1.30 0.00 0.00
105(23 34 4) 3.20 14.00 3.70 4.30
114 (234 4'5) 0.18 0.62 0.30 0.31
118(23'4 4'5) 11.00 36.00 12.00 14.00
123(2'34 4'5) 0.00 0.38 0.00 0.00
126(33'44'5) 0.00 0.00 0.00 0.00
156/157 (233'44'5/233°44'5) 0.85 2.70 1.30 1.10
167 (234 4'55) 0.80 1.80 0.69 0.77
169 (334 4'55) 0.37 0.00 0.22 0.00
170(22'3 3'4 4'5) 3.30 2.90 2.40 3.70
180 (22'344'55) 58.00 11.00 39.00 40.00
189(2334455) 0.00 0.00 0.00 0.00
209(2233445566) 2.20 0.37 1.80 1.50
Sum of PCB Congeners 82.40 84.07 64.71 69.08
Sum of PCB Congeners X 2 164.80 168.14 129.42 138.16
PCB Totat MonoCB8s 0.13 0.00 0.00 0.00
Homologs Totat DiCBs 0.62 0.42 1.60 0.00
.Total TriCBs 18.00 31.00 47.00 14.00
Total TetraCBs 68.00 180.00 120.00 94.00
Total PentaCBs 77.00 170.00 88.00 89.00
Total HexaCBs 77.00 120.00 64.00 85.00
Total HeptaCBs 200.00 43.00 130.00 130.00
Total OctaCB8s 62.00 5.00 74.00 64.00
Total NonaCBs 40.00 0.00 25.00 24.00
Sum of PCB Homologs 542.75 549.42 549.60 500.00
Total PCBs 540.00 550.00 550.00 500.00
[Tissue Lipid Content (%) 2.10 3.60 1.60 1.70

Units: PCBs. dioxins = ngsg ary weignt.



Appendix A-1-4.1. Grain size analysis for sediments collected from the
Raymark study area. :

Sampile %Silt
D % Sand % Silt % Clay 63-15.6u <15.6u
A3SD10 356 64.4 0.00 243 40.1
CSD1 84.9 15.1 0.00 3.50 11.6
GMO03 78.3 21.7 0.00 8.18 135
HB3A 20.5 78.1 1.38 29.1 50.4
SDO1 33.0 65.6 1.39 20.1 46.9
SDo7 73.3 25.9 0.75 9.51 17.2
SD08 66.6 334 0.00 17.2 16.2
SD13 54.7 440 1.30 11.3 340
SD13-RP' 547 453 0.00 15.6 298
SD14 57.0 42.0 0.96 14.3 28.7
SD14-RP' 57.0 422 0.76 16.5 26.4
SD18 16.7 83.3 0.00 27.6 55.7
SD21(A) 22.3 75.5 2.14 31.0 46.7
SD21(B)® 20.7 75.2 4.10 30.1 49.2
SD23 52.0 46.9 1.07 18.2 29.8
SD24 57.1 36.5 6.42 20.8 22.1
SD28 78.5 15.7 5.90 6.49 15.1
SD37 28.4 71.6 0.00 22.5 491

1 - Lab duplicate.
2 - Field duplicate.



Appendix A-14.2. Analysis for Organic Carbon in sediments and
sediment porewaters collected from the Raymark study area.

Sediment

Porewater

Total Organic

Dissoived Organic

Sampie ID Carbon (%) Carbon (ma/L)
A3SD10 8.76 10.3
A3SD10-DUP' 9.90
CSD1 12.1 21.3
GM03 5.86 14.3
HB3A 149 30.4
sSDo1 7.07 69.0
sDo7 7.77 24.1
SD08 10.0 246
SD13 10.7 336
SD14 7.86 51.1
SD18 6.36 459
SD21(A) 4.56 81.9
SD21(BY 3.25 88.7
SD21-AVG 3.91 85.3
sD23 8.78 30.7
SD24 9.91 25.0
sD28 6.26 19.7
SD37 2.03 342
Median 7.77 30.6

1 - Lab duplicate.
2 - Field dupticate.

Note: mg/g dry weight = % X 10




Appendix A-1-5. Summary of SEM and AVS concentrations in sediments collected from the

Raymark study area.

Sample AVS SEM Concentration (pmol/g dry) Sum of SEM-AVS
Name (pmol/g dry) Cd Cu Ni Pb Zn SEM Conc (umol/g dry)

A3SD10 207 0.02 0.04 0.58 518 6.74 126 10.5

CSD1 316 7.3E-3 0.28 0.37 2.48 2.89 6.03 -25.5
GMO08 940 1.1E-2 032 0.15 0.41 3.64 4.53 49

HB3A 547 3.9E-3 003 0.78 46.1 153 622 7.5

SDO1 7.7 0.03 1.2E-2 0.46 6.51 7.93 149 -62.7
SDo7 117 0.02 - 0.08 0.37 1.49 549 7.44 -109.2
SDO7-RP' 128 0.02 0.05 0.36 1.38 5.23 7.04 -121.3
SD08 852 1.4E-2 0.21 0.46 0.71 3.82 523 -79.9
SD13 90.5 0.04 0.03 0.32 3.62 7.65 117 -718.9
SD14 63.5 0.05 24E-3 043 1.63 5.56 7.67 -55.8
SD18 0.68 6.7E-3 2.66 0.20 1.60 2.46 6.94 © 6.3

SD18-RP' 0.76 71E-3 263 0.20 1.70 2.58 7.1 6.3

SD21A 908 0.02 0.06 0.28 1.19 3.75 529 -85.6
sD218B 99.3 0.02 0.02 0.24 1.20 3.89 5.36 -94.0
SD23 164 0.03 